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Pedepar/anoTamis:

1. PoboTa cTOCY€eThCSI CTBOPEHHS METO/IiB MAaTEMAaTUYHOTO MOJI€/IIOBAHHS IBOBUMIPHUX 33124 TEPMOIIPY>KHOCTI
KBa3iKpPUCTAJIYHUX CEPENOBULY Ta CKIHYEHHUX TiJl i3 TpilHamu. KBasikprucrasaMyu Ha3UBaIOTh YHIKAJIBHUMI KJIAC
TBEPJUX MaTepiaJiB, 10 XapaKTePU3YIOTbCSI HEMEPIOAUYHOIO, ajle AATEKOCSIKHOIO BIIOPSIIKOBAHOK aTOMHOIO
CTPYKTYPOIO, 1110 IPUHIMUIIOBO BiAPi3HAE X Bill KJIaCUYHUX KPUCTAJIIYHUX MaTepiasiB. 3arIpOIIOHOBAHO PO3LIMPEHHS
dopmanizmy CTpo [j1s1 aHaJi3y NIJIOCKUX 3371y JIiHIITHOI TepMOIIPY>KHOCTI KBa3iKpUCTaIiYHUX TiJl, 110 6a3yeThCs Ha
KOMITAKTHOMY (POPMYJIIOBaHHI KOHCTUTYTUBHUX CIIiBBiTHOLIEHB Ta BUSIBJIEHUX BJIACTUBOCTEN CUMETPIii po3MUpeHnx
TE€H30pPiB MaTepiaslbHUX XapaKTepUCTHK. Ha OCHOBI eHepreTHYHUX NPUHIUIIIB 3'ICOBAHO, 110 BJIACHI 3HAaYE€HHS
posmupeHoi 3aa4i Ha BiacHi 3HadeHHs popmanizmy CTPo € CyTO KOMILJIEKCHUMHY, 10 4,03B0OJIsIE €(PEeKTUBHO
3aCTOCOBYBATH METO/M Teopii PyHKLiN KOMIIJIEKCHOI 3MiHHOI. 3alIpONIOHOBaHU po3mupeHuil popmanizm CTpo
IO3BOJISIE 3aIMCATH Y KOMIIAKTHIM (POpMi aCUMIITOTUYHI PO3NOJiIN TEIJIOBUX Ta GOHOHHO-(A30HHUX MEXaHIYHUX
110J1iB 0613y BEPUIMH TPIIIMHONOAI6HMX AedEKTiB, a TAKOK BU3HAYMTH BiANoBigHI KoedilieHTH iHTEHCUBHOCTI

nosi. [Tomana y po6oTi cxema 1o6ynoBy iHTerpajbHUX PiBHSIHb Ma€ IOTEHIiliHe 3aCTOCYBaHHS B OOUMCIIIOBaJIbHUX



METOJIaX, TAKUX SIK METOAY I'PAHNYHUX eJleMeHTiB. OTpuMaHo QyHaMeHTaJIbHUI PO3B'SI30K IIIOCKOi 3a71adi
TEPMOIIPYKHOCTI /17151 KBa3PUCTAIIYHOTO CEPENOBUIIA 3a il y HbOMY 30CE€PEIKEHOrO IKepeia Ternja OJUHNYHO]
inTeHcuBHOCTI. [I06y;0BaHO aCUMIITOTUYHI PO3NOJiIU TeMIIEPATYPHUX, POHOHHUX i (PA30OHHUX MOJIIB T0OIN3Y
BEpUIVH TPilllMH Ta BU3HAYEHO BifIOBiHI KoedillieHT! iIHTEHCUBHOCT] (POHOHHUX Ta (PA3OHHUX HAIIPYXKEHB.
Po3B's13aH0 HU3KY 33124 TEPMOIIPYKHOCTI IJIs1 CEPENOBULY i3 TPilIMHAMU. 30KPEMa, OTPUMAHO aHAJIITUYHUN
PO3B'SI30K 33/a4i 11714 Aii Ha cepenoBuUlle i3 TPIIMHOO 30CEPEIKEHNUX IPKEPEJI TEIJIa, PO3TAlllOBAHUX Ha JIiHisX
IIPOJOBXKEHHS TpiuHU. [ToKa3aHo, WO NpU NOBIILBHOMY PO3IIOLii TEMIIEPATyPH Ha TPILMHI JIMIIE€ OKPEMI YJIEHN
po3Kany B psap Yebuionsa TeMnepaTypHoi PyHKIIii BIVINBAIOTh HA iHTEHCUBHICTb (POHOHHO-(PA30HHUX HAMPY>KEHb.
Po3po6eHO epeKTUBHUI MEeTO] TPAHNYHUX €JIEMEeHTIB JJIs1 JOCIiIKEeHHS KBa3iKpUCTATIYHUX TiJl i3 TPillMHAMU 32
YMOB TEPMOMEXaHIYHOI0 HAaBAaHTAXXEHHS, a TAKOX CIIelliali30BaHMI YUCJIOBUI MiAXiM 1J1s1 TOYHOTO 06YUCIIEHHS
KoeilieHTiB iIHTeHCUBHOCTI HallpyXeHs. Lleil MeTom 103B0JIsle OTPUMYBATH y3arajabHeHi KoeQillieHTH
iHTEHCUBHOCTI HaNPy>X€Hb HAIBHUX CUHTYJISIPHUX TEIJIOBUX Ta MEXaHIYHUX MOJIiB 106JIM3Yy BEPIINH TPillUH.
[TpoBeneHe NOPiBHAHHS 3 aHATMITUYHMMU PO3BsI3KaMU MiATBEPANIIO BUCOKY TOUHICTb, CTIMKICTb i 30DKHICTh
3aIIPOIIOHOBAHOr0 METOAY. 30KpPEMA, CIIOCTEpiransacs 4y0Ba y3roIKEHiCTb [JI1 MaJIuX IPSAMOJIIHIMHUX TPIillKH,
CAMETPUYHUX BiTHOCHO LIEHTPY CUCTEMHU KOOPAMHAT y CEPEINHI KBaJIpaTHOI 06JIaCTi, IO MigTBEPIKy€e HANiMHICTh
3aIIPOIIOHOBAHOrO Mifxony. JoCmiIKeHo BIVIUB TEMIIEPATyPHUX I10J1iB HA HAIIPY>KeHO-11e(pOPMOBAHUM CTaH
KBa3iKpMCTaJIiB. 3'1COBAHO, 110 Ha BiAMiHY Bif] KJIJaCUYHUX KPUCTAIYHUX MaTepialiB, y KBa3iKpUCTaIaX JIiHilH]
PO3IOLiNY TeMIIEPATYPU MOXKYTb CIIPUYMHSITY BUHUKHEHHSI TEIIJIOBUX HAIIPY>KEHb BHACJIIOK HECYMiCHOCTI
dazonHux nedopmaniii Ta GoHoH-Pa3zoHHOI B3aemozii. [IpoaHanizoBaHo MexaHi3Mu GOPMyBaHHS TaKUX
HaIpyXeHb, 30KpeMa 3a YMOB IJI0CcKoi gedopmaliii, Ta BUSBIEHO MOXKJIMBICTb SIK iX MiCUJIEHHS, TaK i KOMIIeHcalli
3aJIEXKHO Bifi BIACTUBOCTEN MaTepiay Ta NpoCcTOpoBoi KoHirypauii 3agadi. OTpUMaHi pe3ybTaTi MaloTh
TEOpETUYHE 3HAUYEHHS 1719 PO3BUTKY MEXaHIKM KBa3iKpUCTAJIIYHUX CepeNOBUI i MOXKYTb OyTH 3aCTOCOBaHI 1J1s

OLiHIOBaHHS MILIHOCTI Ta TPIlMHOCTIMKOCTI MaTepiaiB B YMOBaX TEPMOMEXaHIYHOTO HAaBaHTaKYBaHHSI.

2. The work focuses on developing mathematical modeling methods for two-dimensional linear thermoelasticity
problems in quasicrystalline media and finite bodies with cracks. Quasicrystals represent a unique class of solid
materials characterized by a non-periodic yet long-range ordered atomic structure, which fundamentally
distinguishes them from classical crystalline materials. An extension of the Stroh formalism for the analysis of
plane linear thermoelasticity problems in quasicrystalline bodies is proposed. The approach is based on a compact
formulation of the constitutive relations and on the identified symmetry properties of the extended tensors of
material characteristics. Using energy principles, it is shown that the eigenvalues of the extended Stroh eigenvalue
problem are purely complex, which enables the effective application of methods from the theory of functions of a
complex variable. The proposed extended Stroh formalism provides a compact representation of the asymptotic
distributions of thermal and phonon-phason mechanical fields near the tips of crack-like defects and allows the
determination of the corresponding field intensity factors. The integral-equation formulation developed in this
work has potential applications in computational techniques such as the boundary element method. A fundamental
solution to the plane thermoelasticity problem for a quasicrystalline medium under the action of a concentrated
heat source of unit intensity is obtained. Asymptotic distributions of temperature, phonon, and phason fields near
crack tips are constructed, and the corresponding intensity factors for phonon and phason stresses are
determined. A series of thermoelasticity problems for media with cracks are solved. In particular, an analytical
solution to the problem is obtained for the action of concentrated heat sources located on the crack extension
lines on a medium with a crack. It is shown that for an arbitrary temperature distribution on the crack, only
specific terms of the Chebyshev series expansion of the temperature function affect the intensity of phonon-
phason stresses. An efficient boundary element method is developed to investigate quasicrystalline bodies with
cracks under thermomechanical loading conditions, along with a specialized numerical approach for the accurate
computation of stress intensity factors. This method allows obtaining the generalized stress intensity factors of
the existing singular thermal and mechanical fields near crack tips. A comparison with analytical solutions
confirmed the high accuracy, stability, and convergence of the proposed method. In particular, excellent
agreement was observed for small rectilinear cracks symmetrical with respect to the coordinate origin at the



center of a square domain, which confirms the reliability of the proposed approach. The influence of temperature
fields on the stress-strain state of quasicrystals is investigated. It is found that, unlike in classical crystalline
materials, linear temperature distributions in quasicrystals can induce thermal stresses due to the incompatibility
of phason strains and the phonon-phason interaction. The mechanisms behind the formation of such stresses,
particularly under plane strain conditions, are analyzed, and the possibility of either their amplification or
compensation depending on material properties and the spatial configuration of the problem is revealed. The
obtained results are of theoretical importance for the development of the mechanics of quasicrystalline media and
can be applied to evaluate the strength and fracture toughness of materials under thermomechanical loading
conditions.
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